A bst ract With advances in medi cal techn ology and increasing numbers of elderly patient s surviving acut e intensive care unit admissions, otolaryngolog ic consultat ion rega rdin g trach eostomy fo r ventilato r-dependen t patients is expected to continue increasin g. Ho wever, established treatm ent guide lines and defin ed out com es in term s of health status, qua lity of life, and medi ca l costs are lacking in this emotionally delicate setting.
Introduction
Tr acheostomy for ventilator dependence represents a growin g part of geri atric healthcare. Th e imp act and repercussions of pro vidin g a surgical airw ay to this group of patient s span not on ly medic al but bioethical, psyc hosocial, and economic frontiers. Given that approximately 12% of the A merica n popul ation is older than 65 and that by 2030 more than 64 millio n people will be in this age gro up, the role of trac heostomy in this setting acquires special significance . As medical technology adv anc es and increasing numbers of elderly pati ent s survive acute intensive care unit (lCU) admi ssion , an increase in the reque st for otolaryngologic con sultation fortracheostomy is expected.
For study purposes, we requested the medi cal records of all pati ent s who had underg one tracheostomy bet ween 1987 and 1996 at the Brookl yn (N.Y.) Veterans Administration Medical Center. From thes e records, we identified the charts of 19 patients age d 65 and older who had undergone a tracheostomy for venti lator dependence. Fourtee n of these 19 patients had died within 40 days of their tracheostomy. No tracheal complications were documented; these patients died from mu ltiple organ sys tem failure, sepsis, and/or cardi opulmonary arres t.
The four cases cited in this paper are represen tati ve of tho se that we encounter in our evo lvin g clinical experienc e and sugges t that tracheostomy in elderly patients who have mu ltiple com orbid condition s might imp rove survival in the ac ute setting. The e merging pattern of death in an ICU bed shortly afte r a trac heostomy for ventilator dependence in this age gro up demands the imp lementation of outcomes research.
The purp ose of this article is to introduce outcome ana lysis as a means of assessin g tracheostomy for ventilator depend ence in the elderly . In stratify ing patients via their APACHE 2 (Acute Physiology and Chronic Health Evaluation ) scores and by assess ing surv iva l following tracheostomy, we highlight the need for further outcomes analysis in this area. Establi shed patient treatment guidelines and defi ned outcomes regarding health status, quality of life, and medical costs are lacking in this emotionally delicate setting. An orga nized forum to address ethical concerns and the elucidation of short-and longterm goa ls on behalf of the patient is in order. In add ition to emphasizing the imp ort ance of issues such as surv ival and quality of life, our preliminary data SUpp0l1 the establish ment of a multidi sciplin ary palli at ive-care unit to deal with the special probl em s presented by elderly patients. pseudoaneurysm in the right femoral artery. After treatment for a sudden gastrointes tinal blee d and renal insufficie ncy, the patient underwent an uneventful repair of the femoral artery. Follo wing extubation, the man developed acute pulmonary distress, which required emergency intubation. The fami ly requested that the patient be placed on "do not resuscitate" (DNR) status. Thirteen days after the emergency intubation, the patient underwent a tracheostomy for ventil ator dependence. Following the proced ure, the patient, given his poor prognosi s, was transferre d to a chronic care ward. He gradually deter iorated and died 34 days following the tracheostomy .
Cortisporin®·TC Otic Suspension
Case 2. An 80-year-old man with hypertension and hemolytic anemia underwent elective repair of an abdominal aortic aneurysm. His postoperative course was marked by ventilator dependence and continued hemolytic anemia. He subseque nt ly de vel op ed pneu mo nia, cholestasis, and sepsis. The patient underwent a tracheostomy on postoperative day 40. He soon developed multiorgan system failure, and he died 4 days later.
Case 3. An 88-year-old man received emergency intubation for respiratory distress. Pneumonia and an exacerbation of chronic obstructive pulmonary disease (COPD) were the presumed cause of his condition. After 23 days and several unsuccessful attemp ts to wean the patient from the ventilator, surgeo ns performed a tracheostomy . Despite supportive measures, the man died from generalized sepsis 23 days after surgery.
Case 4. A 78-year-old man with a history of amyotrophic lateral sclerosis (ALS) and syringomyelia was intubated for acute respiratory failure . The presumed cause of his pulmonary exacer bation was a worsening of his ALS. After failing severa l attempts at ventilator weaning, the patient underwent tracheostomy on admissio n day 8. Afterwar d, he was transferred to a chronic care ward, where he developed multiple comp lication s, none of which were related to his tracheostomy. These complications included endocarditis, pneumo nia, urinary tract infection, colitis, and diabetes mellitus. Nevert heless, he lived 7 more years , until he developed anoxic encep halopathy. He died soon after.
Discussion
Tracheostomy in the elderly is often performed to relieve the patient from ventilator dependence. A history of severe COPD is common, as is the presence of pneumonia and nutritional wasti ng.I Advanced age is clearly associated with COPD , hypoth yroidism, coro nary artery disease, and congestive heart failure, all of which prolong weaning from mechanical ventilatio n, so this indication for tracheostomy is frequently met. I As the population ages and increas ing numbers of elderly patients survive acute lCU admissions , internists will likely be making more requests for tracheostomy to The clinical benefits of tracheostomy over prolonged intubation include a reduction in anatomic dead space and resistive work-of-breathing, an improvement in respiratory hygiene and oral comfort, easier nursing support , the potential for oral nutrition, and a decrease in glottic and/ or tracheal ulceration.l-' Mucosal irritation from prolonged endotracheal tube placement can result in granulomas, adhesions, and subglottic stenosis.' Moreover, hospitals that are unable to care for intubated patients outside the ICU can transfer tracheostomized patients to a more cost-effect ive ward.I Home tracheostomy care is yet another cost-containing measure that is gaining in popularity.'
The complications that can arise following a tracheostomy have been extensively reviewed. Significant infection occurs in 50 to 70% of patients, presumably because of the presence of como rbid cond itions and a diminished immune defense .' In studies, a wide range of patients-3 to 650/0-have experienced tracheal stenosis and cuffrelated injury. Early complications include bleeding, pneumothorax, injury to the thyroid gland and recurrent laryngeal nerve, and mediastinitis. Late complications include stomal infection, trachea l stenosis, pneumonitis, tracheoesophageal fistula, and erosion of the innominate artery.I The incidence of aspiration in this patient population could be as high as 77%.5Collectively, these risks should obviate a quick, knee-jerk decision to tracheostomize any elderly patient who requires long-term mechanical ventilation .
Contrib uting to the problem is the lack of prospective contro lled studies to assess survival benefits following tracheosto my in ventilator-depe ndent elderly patients. A few authors have reported on prognostic factors that influence long-term outcomes in these patients. Among these influencing factors are the patient's age and the presence of bullous emphysema, pneumonia, and obesity.':' For examp le, Muir et al reported that patients who were betwee n 70 and 75 years of age and patients who had bullous emphysema are poor candidates for permanent tracheostomy.' Conversely, obesity was not a risk factor for postoperative death; in fact, it was associa ted with better survival.' In another study, Gunawardana reported that more than 50% of patients who underwent a tracheostomy for prolonged ventilation developed pneumonia in the medical ICU; the incidence of pneumonia increased along with the duration of mechanical ventilation.' A high incidence of nosocomial pneumonia can be expected in Volume 78, Number 7 KANTU , JUDKINS, SHULMAN view of the fac t that respiratory defense mechan isms are circ umve nted and the alveo li are ex pose d directly to the out side environment.
Th ree of the four elderly pat ient s descr ibed in our cas e repo rts died withi n 40 days of their tracheostom y. Th e fourth patient re prese nts a case in which a tracheostom y did correlate with cos t-effective long-t erm reh abilit ation in a chro nic care facilit y.
These cases raise questions abo ut survival benefit s, health care cos ts, and qu ality of life. Complicating these matters is the iss ue of DNR orders . As is impli ed in case I, both health care pro viders and famil y memb ers need to understand the utility of tracheostom y in the context of both the patient' s prognosis and a preexistin g DNR request. In view of the fa mily's decision to wit hhold lifesupport measur es in the eve nt of an emerge ncy and the patient' s subse quent cli nica l co urse afte r the trach eostomy, the appro pria teness of perfo rmi ng this procedure on this patient is ques tio nable. Wh en the decision to allow a tracheostom y fall s into the hand s of a health care proxy, eve ryo ne invo lved must be informed of its risks and benefits.The ventilator-dependent patient' s comorbidities, neur ologic co ndition, preoperat ive psych ology, ability to co mmunica te, and overall progn osis need to be cle arly discussed before any elec tive trache ostom y is perform ed.
This retros pec tive case series inc luded only those patient s age d 65 and older who had undergone a tracheostomy for long-t erm mechanical vent ilat ion . Other indica tio ns-such as relie f of upper air way obstructio n, the need for improve d pulmonary toilet in pat ient s with inadequ ate clearance of sec retio ns, and the faci litatio n of wean ing fro m mechanical ventilation-were excluded. Patient s who had undergone trach eostomy in conjunctio n with head and neck ca ncer resec tions were also disqualified. Th e utility of tracheostom y in these other popul ations is obvio us ly more evident than it is for our defin ed case series ."
Fourt een of the 19 patient s in our ana lysis died within 40 days of thei r tracheostomy. AP ACHE 2 sco res at the time of initial intubatio n were ava ilable for nine of these patients.' T hese scores ranged fro m 3 to 18 (media n: 8; mean: 9). In the presenc e of such dive rse prognostic cri tical care sco res, our review suggests that there is littl e to no benefit in surv ival following tracheostomy for ventilator depend ence in the elderly.
Alth ough no stea dfast conclusions ca n be based on the fates of only 19 patients, several qu estion s emerge from our review. On e of them concerns the identi fication of the long-term ben efits, if any, of trach eostomy in this patient setting. Another conce rns the ind ices and criteria that should be used to define quality of life before and after tracheostom y, and yet another con cern s the exac t role of tracheostom y in the larger issue of palli ati ve ca re. Finally, the issue of death in this patient population is inescapable. Th e quest to provid e better care for the dying is an age -old 504 one, and it has culminated in hospice care. Not only is it imp ortant to rely o n medical scie nce to prolong life, it is equ ally impo rtant not to allow techn ology or the patient' s and fam ily's fear of death inter fere with the establishment of rational, ethica l ca re."
We urge oto lary ngo log ists to address the pri nciples of palli ative ca re du ring all consultations fo r trach eostom y in the ventilator -de pe nde nt elderly patie nt. On a more fund amental level , we reco mmend that the ind ication s for trac heos to my in the ventilator-dependent geriatric patient be rest ructured. Th e geriatric patient is an imp ort ant and special popul ati on withi n our healthcare system, and the classic ind ication s for tracheostomy are res pec ted. However, important clinical issues, such as ge riatric patient s' need for extensive suppor t, their uncertain prognosis, and their high rate of morbidity requ ire a reevaluation and reco nsidera tio n of tracheostomy, part icul arly in the setting of ventilator dep endence .
We reco mme nd that multidi sciplinary palli ati ve-care team s be for med to assis t patient s, their fa milies, and their pr imary physicians. Ten of the 14 patients who died within 40 days of the ir tracheostom y never left the ICU for a more cost-efficient hospi tal war d. Given the growing cl imate of outcom e-b ased medicin e and cost containment, we are required to further exa mine our assess ments of the quality, ex pe nse, and dur ation of life following tracheostom y for ventilator-dependen t elder ly patient s. Th e patient's psyc ho log ical sta tus, neurologic co ndition, preoperative ability to co mmunicate, co mor bidities, and ge neral prog nosis all influ ence health sta tus following tracheostomy in ways that warrant qu antificat ion . The issuanc e of a family DNR order further indi vidu alizes and ethically co mpounds these issues. Clea rly, the re is a need for outco mes mana gem ent that is des ig ned to help payors, providers, and fam ily memb ers allocate rational medical care in this are na."
